
MesenchymalMesenchymal stemstem
cellscells in in skeletalskeletal repairrepair
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In In vitrovitro modelmodel for for osteoclastosteoclast
cellcell biologybiology ((””PharmatestPharmatest

ServicesServices”” and and ””SBASBA””))
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””LivingLiving implantimplant-- conceptconcept””

GoalGoal: New : New therapiestherapies to to repairrepair of of difficultdifficult bonebone
defectsdefects

StrategyStrategy:: CombinationCombination of of suitablesuitable biomaterialsbiomaterials
and and autologousautologous adultadult MSCsMSCs to to createcreate ””livingliving
implantsimplants””
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""LivingLiving explantexplant--conceptconcept""

SourceSource of of MSCsMSCs: : autologousautologous bonebone marrowmarrow oror
bloodblood

In In vitrovitro expansionexpansion: : amountamount of of cellscells, , safetysafety, , 
optimaloptimal supportsupport materialmaterial, , ingrowthingrowth of of cellscells

ExperimentalExperimental in in vitrovitro ""proofproof of of conceptconcept" " modelmodel

ClinicalClinical applicationsapplications



In In vitrovitro bonebone formationformation assayassay a la a la 
FriedensteinFriedenstein (1968)(1968)

Principle of bone formation assay

Primary culture
T75 flask

Sub-culture
24-well plate

day 0 7 14 21

ALP
calcium
osteocalcin
von Kossa

Medium: α-MEM + 10 % serum + ascorbic acid 
+ β-glycerophosphate + dexamethasone

106 cells/cm2

10 000 cells/well



In In vitrovitro expansionexpansion and and 
differentiationdifferentiation of of MSCsMSCs to to bonebone

formingforming cellscells
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hMSCshMSCs areare proliferatingproliferating in in 
biomaterialsbiomaterials
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MSC MSC differentiationdifferentiation in in differentdifferent
biomaterialsbiomaterials in in vitrovitro

No cells PM OS



In In vivovivo ""proofproof of of concept"concept"-- assayassay



Cell Culture Facilities Next to Cell Culture Facilities Next to 
Operation Theatres Operation Theatres 

Cell culture Operation theatres
Harvest and culture of cells
from patients

Clinical experiments where
usefullnes of cellular
therapy could be tested

Alert of applications of 
cellular therapies that
could be employed in every
day surgical practise



Bone marrow is 
harvested from iliac crest

and expansion of MSCs in cultu

Tibial Nonunion

Implantation of 
bone marrow

cells into bone
defect with or
without carrier

Osteoinduction occurs, healing the bone defect?

Cells in
solution

’Live implants’

2 weeks of
culture

TransplantationTransplantation of of MSCsMSCs backback into into patientspatients: : 
principleprinciple of the of the preliminarypreliminary clinicalclinical trialtrial

1.

3.

20.000.000 hMSCs
2.



BoneBone repairrepair:: CellsCells embeddedembedded in in 
the the selectedselected carriercarrier



""LivingLiving implantimplant""

CouldCould bebe a a potentialpotential solutionsolution to to enhanceenhance bonebone
fracturefracture healinghealing
UseUse of of autologuousautologuous cellscells: 1) no : 1) no ethicalethical oror
immunologicalimmunological problemsproblems 2) 2) expansionexpansion of of MSCsMSCs
remainsremains a a problemproblem butbut couldcould bebe solvedsolved 3) 3) safetysafety
of of expansionexpansion
SelectionSelection of of optimaloptimal biomaterialbiomaterial is is criticalcritical
RelevantRelevant in in vivovivo proofproof of of conceptconcept-- experimentexperiment
SelectionSelection of of patientspatients



FutureFuture plansplans

OptimizationOptimization of of expansionexpansion//differentiationdifferentiation continuescontinues

SelectionSelection of of optimaloptimal supportsupport materialmaterial continuescontinues

ModelModel for for experimentalexperimental ””proofproof of of conceptconcept””; ok; ok

PreliminaryPreliminary aimaim to to gogo into into largerlarger clinicalclinical trial trial 
2007/20082007/2008
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